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ANNUAL GROUND-WATER USE IN THE TWIN CITIES

MEraDBCLrraN AREA, MINNESOTA, 1970-79

By M. A. Horn 

ABSTRACT

Annual ground-water use in the Twin Cities Metropolitan Area from 1970-79 
is presented by aquifer and type of use. The data show that most ground water 
is withdrawn from wells in the Prairie du Chien-Jordan aquifer and that major 
uses of the water are for self-supplied industry and public supplies. Annual 
ground-water-use data are presented by county for each of the five major aqui 
fers; Prairie du Chien-Jordan, Mount Simon-Hinckley, Ironton-Galesville, St. 
Peter, and drift. The data also are presented by county for each major use 
type, including public supply, self-supplied industry, commercial air- 
conditioning, irrigation, lake-level maintenance, and dewatering. The data 
were collected initially by the Minnesota Department of Natural Resources and 
were supplemented by data collected by the U.S. Geological Survey.

INTRODUCTION

The Twin Cities Metropolitan Area consists of seven counties that include 
2,968 mi^ (fig. 1). Significant volumes of ground water are withdrawn in the 
Twin Cities area despite the dependence on surface water by the Minneapolis and 
St. Paul public water supplies. Data on annual ground-water use in the Twin 
Cities Metropolitan Area from 1970-79 have been compiled for use by regional 
and State water-resource planners and managers in making water-development and 
management decisions. This report contains information collected by both the 
MDNR (Minnesota Department of Natural Resources) and the U.S. Geological Survey 
on annual water withdrawals, location, aquifer, and type of use for wells in 
the Twin Cities area. Data on annual water use from each aquifer during 1970-79 
also were used for a digital model of ground-water flow in the Twin Cities 
Metropolitan Area.

Although some annual water-use data are compiled by the MDNR, the data are 
from reports submitted by as few as 60 percent of the water users during any 
given year. Water use commonly is unreported because some users have not 
obtained a permit or, for various reasons, do not file a water-use report for a 
specific year. In addition, permitting laws were changed in the mid-1970's and 
a complete record for all water users does not extend back to 1970.

During 1979 and 1980 the U.S. Geological Survey inventoried water use in 
the Twin Cities Metropolitan Area to (1) identify unreported water-use, (2) 
determine the aquifer from which withdrawals were made, and (3) determine 
accurate locations of wells. Horn (1983) describes the methods used for 
obtaining these data and for estimating missing data. In this report, esti 
mates of water use are supplied when data are missing, but the estimates are 
not differentiated from reported data.
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Figure 1. Location of study area



This report provides total annual values of ground-water use in the Twin 
Cities Metropolitan Area, Minnesota, from 1970-79, by aquifer and type of use. 
Data collection is discussed briefly, followed by a discussion of the cate 
gories of data contained in the summary, aquifer, and use-type tables.

The term "withdrawals" in this report indicates water leaving the aquifer 
and "water use" refers to the amount of water obtained by the user. This 
convention is used in the National Water-Use Information Program (Mann and 
others, 1982).

DESCRIPTION OF DATA

The report contains three sets of data tables: a summary of annual 
ground-water use in the Twin Cities area; ground-water use from each major 
aquifer, organized by county; and ground-water use by each major use type, 
organized by county.

The five major aquifers in the Twin Cities Metropolitan Area, in order 
from greatest to least withdrawals, are (1) Prairie du Chien-Jordan, (2) Mount 
Simon-Hinckley, (3) Ironton-Galesville, (4) St. Peter, and (5) drift. The 
hydrogeologic characteristics of each aquifer are described in detail by 
Norvitch and others (1973) and Guswa and others (1982). Methods used to deter 
mine which aquifer(s) is tapped by specific wells are described in Horn (1983).

The six major use categories in the Twin Cities area are (1) public 
supply, (2) self-supplied industry, (3) commercial air-conditioning, (4) irri 
gation, (5) lake-level maintenance, and (6) dewatering. Table 1 shows the 
relation between use categories designated by MDNR and the six major use cate 
gories specified above for this report.

Tables 2 and 3 summarize annual ground-water use in the Twin Cities Metro 
politan Area by aquifer and use type, respectively. The totals in both tables 
are in million gallons per year (Mgal/yr) because that is how water-use data 
are recorded by the MDNR and other agencies in Minnesota. Totals in the 
summary tables also are given in million gallons per day (Mgal/d).

Annual withdrawals from each of the five major aquifers are presented in 
tables 4 through 8. Wells are located by latitude and longitude. Ihe percent 
of well discharge that is withdrawn from the aquifer is indicated in the third 
column. Any value less than 100 percent indicates a multiaquifer well. 
Methods used to determine percentages are described in Horn (1983). Withdrawal 
values in the table have been calculated using these percentages. A descrip 
tion of the use code is in table 1.

Annual ground-water use for each of the six major use types is presented 
in tables 9 through 14. The structure for these tables is the same as for 
tables 4 through 8 described above.



Table 1. Relation between water-use categories specified by Minnesota 

Department of Natural Resources and major use categories 

specified for this report

Revised
MDNR 

use-code
number

MDNR 
use 

categories
Major use 
categories

11 Municipal water works

25 Power generation

31 Commercial air-conditioning

32 Institutional air-conditioning

40 Industrial processing-miscellaneous

41 Food and livestock
	(agricultural processing)

42 Paper/pulp

44 Sand and gravel washing

45 Sewage treatment

46 Petro-chemical processing

47 Metal processing

48 Nonmetallic processing

61 Basin- (lake) level maintenance

63 Quarry dewatering

73 Snow making

81 Golf-course irrigation

97 Major crop irrigation

Public supply 

Self-supplied industry 

Commercial air-conditioning 

Commercial air-conditioning 

Self-supplied industry 

Self-supplied industry

Self-supplied industry 

Self-supplied industry 

Self-supplied industry 

Self-supplied industry 

Self-supplied industry 

Self-supplied industry 

Lake-level maintenance 

Dewatering

Self-supplied industry 

Irrigation 

Irrigation
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